Introduction {#s0005}
============

Tobacco smoking by Indigenous peoples is of major concern globally, with high prevalence rates showing little decline. The decline of smoking in the general population in Western nations is in part due to successful anti-tobacco campaigns. The small downward shift in Aboriginal Australian smoking rates over the last decade has not been replicated in the peak reproductive subgroup of 25--34 years ([@bb0005]), when exposure is highest for babies and children. The disparity in daily smoking rates in Australia is stark at 12.8% for the general population ([@bb0010]), versus 42% in Aboriginal Australians ([@bb0005]), with remote community rates up to 85% ([@bb0015]). This raises the question, how can we improve the effectiveness of tobacco control messages for Indigenous populations and in particular Aboriginal Australians?

Much is known about the historical antecedents of smoking in Aboriginal Australians ([@bb0020]), the impact of the social determinants of health ([@bb0025]), and the knowledge levels of Aboriginal Australians about smoking ([@bb0030]). Little is known, in contrast, about how Indigenous populations, including Aboriginal Australians assess the threat of smoking, and their perceived efficacy for quitting. Such information is required to inform the development of targeted campaigns.

Indigenous peoples have good recall of mainstream campaigns ([@bb0035]), and highly rate the message efficacy of mainstream campaigns ([@bb0040]), but these campaigns have not translated into quitting behaviour ([@bb0045], [@bb0050]). Anti-tobacco messages which are not pitched at the right level can fail or have unintended consequences ([@bb0055]). Fear-based campaigns, for example, have been found to be most effective for those who have high self-efficacy or high motivation ([@bb0060], [@bb0065]).

Targeted approaches are a key objective of Australian national tobacco strategies ([@bb0070]), and the WHO Framework Convention on Tobacco Control (Article 4) ([@bb0075]), and are preferred by Indigenous peoples ([@bb0045]). In Australia, the majority of organisations developing culturally targeted anti-tobacco messages for Aboriginal smokers avoided fear campaigns and favoured positive and educational messages ([@bb0080]), although the rationale for this approach has not been explored.

It is important to validate psychometric measures before use in a cross-cultural Indigenous context ([@bb0085]). Instruments to assess mental health and substance use ([@bb0090]), have been recently validated for Aboriginal Australians, but not tobacco smoking. This study uses the findings from a cross-sectional study of Aboriginal Australians to validate risk assessment scales for tobacco smoking in this population.

Materials and methods {#s0010}
=====================

The protocol for the study has been published ([@bb0095]), thus we provide a brief summary of methods.

Study setting and recruitment {#s0030}
-----------------------------

In a regional area of New South Wales (NSW) on Australia\'s east coast, the cross-sectional study was conducted in a community sample of Aboriginal smokers aged 18--45 years from January to May 2014. Quota sampling was used by gender and age groups to represent the target population, calculated from the 2008 Aboriginal smoking prevalence ([@bb0100]), and the 2011 Aboriginal population census ([Table 1](#t0005){ref-type="table"}). Participants (N = 121) were recruited by personal intercept through community events, such as Aboriginal cultural festivals (n = 35) and cultural centres (n = 15), health days (n = 20), sporting events (n = 19), through community/health services (n = 15), street intercept (n = 8) and by personal contact (n = 9). An Aboriginal 'Tackling Tobacco and Healthy Lifestyle Team' facilitated the attendance of the interview team at several local events.

The interviewers included a non-Aboriginal female (author GG), a male Aboriginal research assistant, and a female Aboriginal volunteer who approached potential participants, informed them of the study and canvassed their interest in participating. Author GG trained all the interviewers. The study adhered to the guideline for ethical research in Indigenous populations, and relevant ethics committee approvals as detailed in the study protocol ([@bb0095]).

Theory/calculation {#s0035}
------------------

The survey included questions based on the Risk Behaviour Diagnosis (RBD) Scale ([@bb0110], [@bb0105]), adapted for tobacco smoking, and the Aboriginal target populations from the Extended Parallel Process Model (EPPM) ([@bb0110], [@bb0105]). The central premise of the EPPM is that when under a health risk threat people may control the danger by making a positive shift in attitude and behaviour, termed 'danger control dominance'. Alternately they may feel fearful and try to control the emotion of fear by denial, reactance, or message derogation, called 'fear control dominance' ([@bb0105]). The pathways proposed by the EPPM are depicted in [Fig. 1](#f0005){ref-type="fig"}.

The level of perceived efficacy (response efficacy and self-efficacy) moderates responses to high threat. People with high efficacy are more likely to be in danger control and change their attitudes or behaviour (e.g. quit smoking). Alternatively, if efficacy is low, people are more likely to exhibit defensive avoidance and fear control. When the perceived threat is low or absent then people may be indifferent, and unlikely to change attitudes or behaviour.

The RBD Scale comprises questions to measure the EPPM constructs ([@bb0105]). The scale is used to calculate a discriminating value predicted to be diagnostic for danger vs. fear control. The EPPM has been validated and used for many health risks, including smoking ([@bb0060]), and in a wide range of populations (including cross-cultural groups).

We conducted a process of Aboriginal community consultation to test the content and face validity, suitability, readability, cultural appropriateness, acceptability and feasibility of the survey instruments. The process of scale adaption for the Aboriginal target population is described in the study protocol ([@bb0095]).

The RBD subscales and scales for protection responses and fear control responses (details in [Supplementary Table A.1](#ec0005){ref-type="supplementary-material"}) were measured using 5 point Likert Scales. Intentions to quit smoking were measured using 4 point Likert Scales. The total score for each scale was divided by the number of questions in the scale to create mean indices. Median splits around the distribution of scale scores produced binary categories of high-low responses. This resulted in the following variables: total perceived threat (high vs low); total perceived efficacy (high vs low); protection responses (high vs low); fear control responses (high vs low); and danger control responses (intentions to quit: high vs low).

We grouped the responses to the RBD Scale into four quadrants as suggested by Popova ([@bb0115]), subtitled with descriptors from Rimal and Real ([@bb0120]), as follows:•I --- high threat-high efficacy --- responsive•II --- high threat-low efficacy --- pro-active•III --- low threat-high efficacy --- avoidant•IV --- low threat-low efficacy --- indifferent.

Discriminating value was calculated from the formula (∑ perceived efficacy) − (∑ perceived threat) = discriminating value, then categorised into positive (\> 0) or negative (≤ 0) ([@bb0105]).

Statistical analysis {#s0040}
--------------------

Analyses, including descriptive, were performed using SPSS v20. The internal reliability of the scales was assessed with Cronbach\'s alpha coefficient. A factor analysis explored the RBD subscale dimensions. Separate chi-squared analyses were performed stratified by each RBD quadrant to determine whether intentions to quit, protection responses, fear control responses and home smoking rules were associated with RBD quadrants.

Results {#s0015}
=======

Internal reliability {#s0045}
--------------------

[Table 2](#t0010){ref-type="table"} lists the internal reliability of each scale. A Cronbach\'s alpha of 0.7 or over demonstrates acceptable reliability ([@bb0125]). Some scale results improved when items were removed, resulting in an acceptable reliability level of subscales (approximating r = 0.7). As the Cronbach\'s alpha was lower for the total perceived efficacy scale, this might indicate that response efficacy is slightly different to self-efficacy. The factor analysis revealed three components comprising response efficacy, self-efficacy, and perceived threat (included susceptibility and severity) (results not shown).

Participants {#s0050}
------------

The 121 participants included 116 (96%) tobacco smokers who self-identified as Aboriginal and five smokers (4%) who self-identified as Aboriginal and Torres Strait Islanders. [Table 3](#t0015){ref-type="table"} details the sample characteristics and scale responses.

The EPPM: danger control dominance and fear control dominance {#s0055}
-------------------------------------------------------------

[Table 4](#t0020){ref-type="table"} shows the four quadrants as divided according to the EPPM ([@bb0115]). Those in quadrant I with high-efficacy high-threat consistent with the EPPM theory showed high danger control responses i.e. intention to quit smoking (*X*^2^ = 16.67; df = 1; p \< 0.001), illustrating danger control dominance. Participants in this quadrant were also significantly more likely to report home smoking bans (*X*^2^ = 24; df = 1; p \< 0.001) and protection responses (*X*^2^ = 26.74; df = 1; p \< 0.001).

Those with low efficacy and high threat (quadrant II) would be expected to be in fear control dominance according to the EPPM. These participants were significantly more likely to have a home smoking ban (*X*^2^ = 13.56; df = 1; p \< 0.001), but there was no difference in relation to protection responses, or intention to quit (p \> 0.05). Quadrant III with high efficacy and low threat consisted of only nine participants: eight of these had a high intention to quit and home smoking bans, and six had high protection responses. This suggests a pro-active response despite a lower threat from smoking.

The EPPM predicts that low threat combined with low efficacy (quadrant IV) would be associated with low danger control responses or no response. This was confirmed with no significant associations observed for these participants regarding intention to quit, home smoking bans, and protection responses in quadrant IV.

Participants with high fear control responses (denial, avoidance etc.) were significantly less likely to demonstrate an intention to quit smoking (*X*^2^ = 6.54; df = 1; p = 0.01). The only quadrant in which a significant association with fear control responses was demonstrated was quadrant IV, with 15/19 (79%) participants having high fear control responses (*X*^2 = ^6.37; df = 1; p = 0.01), giving evidence for avoidance and denial in this quadrant only (see [Table 3](#t0015){ref-type="table"}). This suggests that the threat level, although classed as low here, was sufficiently high to produce fear control responses.

The majority (n = 102; 84%) of participants had a negative discriminating value. A negative discriminating value should, according to the RBD theory, imply 'fear control dominance'. These participants should have a low intention to quit. Paradoxically 'fear control dominance' (negative discriminating value) was significantly associated with increased intention to quit (*X*^2^ = 5.49; df = 1; p \< 0.05), with 63 (62%) of those with negative values having a high intention to quit. The anomaly, we believe, reflected the high levels of perceived threat compared to levels of perceived efficacy, in this population, giving mostly negative discriminating value scores. The discriminating value also was not associated with fear control responses.

Discussion {#s0020}
==========

This was the first study known to the authors to investigate how Indigenous peoples assess their risks of smoking using the Risk Behaviour Diagnosis (RBD) Scale ([@bb0110], [@bb0105]), developed from the Extended Parallel Process Model (EPPM) ([@bb0110], [@bb0105]). In Aboriginal smokers aged 18--45 years in regional NSW the RBD Scale for tobacco smoking risk assessment appeared valid and reliable, as determined by face and content validity and tests of internal reliability.

The constructs of danger and fear control from the EPPM were tested to see if they applied to this population. The interaction between threat appraisal and coping appraisal appear to be important, giving support to the EPPM as a relevant model for this population. The discriminating value was not diagnostic for this sample. The discriminating value has been recently criticised by Popova ([@bb0115]), as it does not differentiate between low and high values of efficacy and threat but only the difference between them.

The division of efficacy and threat responses into quadrants was revealing. Quadrant I smokers with high-efficacy and high-threat gave the strongest indication of danger control dominance. Quadrant II smokers, with low-efficacy and high-threat, implied fear control dominance, but without direct evidence of high fear control responses. The absence of fear control responses for this quadrant is encouraging, as according to Witte once fear control responses such as denial or reactance set in, they can be difficult to reverse ([@bb0105]). Quadrant II participants significantly imposed home smoking bans --- demonstrating a protective response to passive smoking, suggesting perhaps a 'partial danger control'. Quadrant III comprised an interesting group of nine individuals expected to demonstrate a lower level of danger control according to Popova ([@bb0115]). However Rimal and Real consider this quadrant pro-active ([@bb0120]), motivated by considerations other than perceived risk. Quadrant IV smokers unexpectedly showed high fear control responses such as avoidance, rather than indifference.

As fear messages are so ubiquitous in Australian tobacco control programmes, represented most obviously by graphic health warnings on plain packages, it is not surprising that levels of perceived threat were high in our sample. The high perceived threat may also reflect the locally-specific programmes operating in the region in 2010--2012 ([@bb0130]), recently followed by an Aboriginal 'Tackling Tobacco and Healthy Lifestyle Team', raising awareness of the impact of smoking on the Aboriginal community.

Increasing baseline fear levels in those with already high fear perceptions does not necessarily induce positive behaviours. Previous studies showed that using fear appeals in the context of high pre-existing fear is likely to be ineffective ([@bb0135]). There is convincing support for high threat messages being effective for behavioural change only where efficacy is high, and vice-versa ([@bb0065]). Neurocognitive evidence shows that attention is automatically diverted from high threat messages in a high-risk population ([@bb0065]).

Our findings suggest a central role for perceived efficacy. If fear appeals are used they should be accompanied by high efficacy interventions ([@bb0055], [@bb0065]) --- something which may be lacking for Aboriginal smokers, with culturally targeted positively-framed approaches inconsistently available in Australia, especially in remote areas ([@bb0015], [@bb0080]). The targeted national mass media 'Break The Chain' campaign, with an efficacy message, has been aired in Australia since 2011, but its reach may be inadequate in some areas. The campaign has relied on only one TV advertisement.

A body of knowledge has been built from the EPPM, which is the basis of previous research across many populations and different health behaviours, and informs the planning of tobacco counter-marketing ([@bb0055]). Witte recommends that interventions should be targeted to the levels of danger control and fear control on a population and individual basis ([@bb0110], [@bb0105]). Translating this advice into practical strategies for our sample, we recommend for quadrants I and III 'how to quit' messages and access to smoking cessation support; for quadrant II messages to build efficacy and also support quitting; and for quadrant IV personalisation of the health risks and strategies to counter denial, reactance etc., and also messages to build efficacy.

Differences in risk assessment and motivation to quit smoking are valid concerns for marginalised populations with high prevalence, such as Indigenous and minority populations. Understanding these differences might have value for the development of tailored tobacco control and cessation interventions.

Study limitations and strengths {#s0060}
-------------------------------

The study, with strong theoretical foundations, has laid the groundwork for this type of analysis to be done in a larger sample and in other Indigenous populations. We attempted to minimise bias in several ways: the survey was interviewer-administered so we could include those with low literacy levels; we recruited from a variety of sites to minimise selection bias. These features add to the strength of the study. The study had a number of limitations common to small samples. Response bias may have been operant e.g. some smokers may be unwilling to reveal attitudes of denial and avoidance. The Aboriginal regional sample may limit the generalisability to other Aboriginal peoples.

Conclusions {#s0025}
===========

The RBD Scale may have important implications to fine-tune our approach to tobacco control in Aboriginal Australians through mass media campaigns and smoking cessation strategies. New strategies are especially important in the peak reproductive years, where other approaches do not seem to be working. By assessing smokers in a local area, anti-tobacco messages and mass media can be targeted to the need of the local audience for population based health promotion campaigns. Assessing a smoker using these scales may enable health professionals to offer tailored approaches to cessation. The RBD Scale may be valuable for other Indigenous populations globally and are worthy of further consideration. Further research is required to assess whether these scales can predict actual quit attempts, and assist with tailored approaches to counselling and local health promotion programmes, thus improve the response of Indigenous smokers to tobacco control interventions.
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![The extended parallel process model and expected responses to threat and efficacy levels.\
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###### 

Stratified sampling strategy of target Aboriginal population on the Mid North Coast of New South Wales, and actual sample (N = 121).

           Target population (2011 census from regional LGA)   Smoking prevalence (2008 NATSISS)   \% of target populations in regional city who smoke   Proposed sample stratified by gender & age group   Actual sample recruited                                           
  -------- --------------------------------------------------- ----------------------------------- ----------------------------------------------------- -------------------------------------------------- ------------------------- ------------ -------- -------- -------- --------
  18--24   172                                                 178                                 38.7                                                  39.7                                               67 (13.9)                 71 (14.7)    17       18       18       18
  25--34   142                                                 184                                 56                                                    50.1                                               80 (16.6)                 92 (19)      20       23       18       23
  35--44   154                                                 187                                 55.5                                                  47.3                                               85 (17.6)                 88 (18.2)    21       22       22       22
  Total    468                                                 549                                                                                                                                          232 (48.1)                251 (51.9)   **58**   **63**   **58**   **63**

Adapted with permission of the authors ([@bb0095]).

Bold figures indicate total numbers of men and women proposed for the sample and actually recruited.

###### 

Internal consistency of the Risk Behaviour Diagnosis Scale and associated scales in Aboriginal smokers (N = 121) in regional New South Wales, Australia in 2014.

  Scale                      Cronbach\'s alpha   Adjustments made        Median score (range)
  -------------------------- ------------------- ----------------------- ----------------------
  Total perceived efficacy   0.65                                        3.5 (1--5)
   Response efficacy         0.69                                        
   Self-efficacy             0.71                0.82 with removal Q2c   
  Total perceived threat     0.79                0.81 with removal Q3c   4 (1--5)
   Susceptibility            0.55                0.62 with removal Q3c   
   Severity                  0.78                                        
  Fear control response      0.58                0.67 with removal Q6a   2.3 (1--5)
  Protection response        0.67                                        4.3 (1--5)
  Danger control response                                                
   Intention to quit         1.0                                         2.7 (1--4)

Q2c --- It is easy to stop smoking.

Q3c --- I believe I am seriously at risk of getting ill from smoking.

Q6a --- I prefer not to think about the health risks of smoking.

See Table A.1. for further details of scale questions.

###### 

Characteristics of Aboriginal participants from the Mid North Coast of New South Wales, Australia (N = 121) in 2014.

  Demographic characteristics   N (%)
  ----------------------------- ----------
  Male                          58 (48%)
  Female                        63 (52%)
  Age group (years)             
   18--24                       36 (30%)
   25--34                       41 (34%)
   35--45                       44 (36%)
  Home smoking ban              
   Complete ban                 96 (79%)
   Partial/no ban               25 (21%)
                                
  Variables from scales         N (%)
                                
  Total perceived efficacy      
   High                         63 (52%)
   Low                          58 (48%)
  Total perceived threat        
   High                         93 (77%)
   Low                          28 (23%)
  Protection responses          
   High                         84 (69%)
   Low                          37 (31%)
  Fear control responses        
   High                         63 (52%)
   Low                          58 (48%)
  Intention to quit             
   High                         80 (66%)
   Low                          41 (34%)

###### 

Expected efficacy by threat associations according to the four quadrants of the EPPM in 121 Aboriginal smokers in regional New South Wales, Australia in 2014.

  -----------------------------------------------------------------------------------------------------
                            High efficacy (n = 63)                   Low efficacy (n = 58)
  ------------------------- ---------------------------------------- ----------------------------------
  High threat (n = 93)      Quadrant I: responsive\                  Quadrant II: avoidant\
                            Danger control expected\                 Fear control expected\
                            n = 54; 45%                              n = 39; 32%

   Intention to quit        ✔\*\*\*                                  ✗

   Home smoking bans        ✔\*\*\*                                  ✔\*\*\*

   Protection responses     ✔\*\*\*                                  ✗

   Fear control responses   ✗                                        ✗

  Low threat (n = 28)       Quadrant III: pro-active\                Quadrant IV: indifferent\
                            Less danger control expected n = 9; 7%   No response expected n = 19; 16%

   Intention to quit        ✔^a^                                     ✗

   Home smoking bans        ✔^a^                                     ✗

   Protection responses     ✔^a^                                     ✗

   Fear control responses   ✗                                        ✔\*
  -----------------------------------------------------------------------------------------------------

Legend: ✔\* significant p \< 0.05, ✔\*\* significant p \< 0.01, ✔\*\*\* significant p \< 0.001, ✗ non-significant p \> 0.05. ✔^a^ Associated but significance non computable. Adapted from Popova ([@bb0115]).
